Thrombin and histamine stimulate the phosphorylation of elongation factor 2 in human umbilical vein endothelial cells.
The effects of thrombin and histamine on protein phosphorylation in intact cultured human umbilical vein endothelial cells (HUVEC) prelabeled with 32PO4 were investigated. Incubation of HUVEC with either thrombin or histamine, agonists known to induce rapid transient increases in intracellular calcium levels in HUVEC, caused a rapid reversible increase in the phosphorylation of a protein with a Mr = 100,000 independent of the presence of extracellular calcium. Immunological and biochemical studies demonstrated that this Mr = 100,000 protein is elongation factor 2 (EF-2), a substrate previously shown to be phosphorylated by calcium/calmodulin-dependent protein kinase III (Nairn, A. C., and Palfrey, H. C. (1987) J. Biol. Chem. 262, 17299-17303). EF-2 is crucial for protein synthesis because it catalyzes the translocation of peptidyl-tRNA on the ribosome. Phosphoamino acid analysis of the EF-2 immunoprecipitated from HUVEC revealed that all of the thrombin-stimulated phosphorylation occurred on threonine. EF-2 was also phosphorylated when HUVEC were treated with the calcium ionophore, ionomycin. Phosphorylation of EF-2 was not increased by treatment with D-Phe-Pro-Arg-chloromethyl ketone thrombin, phorbol dibutyrate, forskolin, or 8-bromo-cGMP. The transient nature of the phosphorylation of EF-2 is consistent with it having a role in mediating some of the transient effects of thrombin and histamine on endothelial cell protein synthesis and functional capabilities.